ABSTRACT. The authors prove that the nonlinear parabolic partial differential equation
INTRODUCTION.
We consider the nonlinear initial-boundary value problem (1.1) in which (p,) is an n x n symmetric matrix and the domain ft C_ R is bounded. We assume that the functions ,, and the nonnegative, nondecreasing function f are in C([0, ))Cl C((0, c)) and satisfy f(0) p,,(0) 0. Furthermore, we assume that the matrix O'(s) O(s)is positive definite on (0, ) and there exists a positive function e C((0, ec)) such that for s > 0, " e R where A(s) =/r(q)(s)), the trace of the matrix O(s), so that A'(s) tr(O'(s)). The main purpose of this article is to prove that the initial-boundary value problem (1.1) has a solution and to give necessary and sufficient conditions on the constitutive functions p, and f to 428 A. V. LAIR AND M. E. OXLEY ensure the existence of a finite extillction tim(" (i.e., a tie l0 > 0 such that any solution u satisfies u(,r, t)=0 for all (,r,t) flx [/0, ) ). Such problems have been cosidered for over two decades for the isotropic problen in which the matrix is a scalar multiple of the identity matrix (i.e., I). (Sec [1] , [2] , [3] , [4] , [5] , [6] , [7] and their references.) The main t] tst of llese stdi('s has been the determiation of conditions on the functions and f which ensure the exislence o nonexistence of a finite extiction time. For a single equation (s [2] for systemics), the principal results can be sunmarized by those contained in [6] It should be noted that there is a gap between necessity and suciency which the authors have been unable to fill. That is, we show that a sucienct condition to ensure the existence of a finite extinction time is to have either strong absorption (i.e., f satisfies (1.3)) or fast diffusion in (at least) one direction (i.e., for some m, (1.4) holds). However, necessity requires only that some combination of the absorption and diffusion be "ft" (i.e., (1.5) holds). Thus, suppose that one has absorption and diffusion terms for which the integrals in (1.3) and (1.4) [13] (see pp. 187-188) yield v < z on QT for all k. Hence v(x, t)dx < z(x,, t)dx
